MATRIX SOCKET 



BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

5 The invention relates to a matrix socket, and more particularly, to a 
matrix socket having a high terminal density, and is used for testing 
whether an integrated circuit achieves expected specifications. 

(b) Description of the Prior Art 

A desirable testing socket for integrated circuits must at least have 
10 the following characteristics: 

1. keeping terminals of an integrated circuit undamaged; or else, an 
originally qualified integrated circuit may become an unqualified 
product due to terminal damages caused during test process thereof; 
and 

15 2. being electrically connected with all terminals in an integrated circuit; 
in an integrated circuit, quantity of terminals varies from as few as 
tens to as many as hundreds, and therefore it is essential that a test 
socket be electrically connected with all the terminals in the 
integrated circuit to completely perform testing of the integrated 

20 circuit. 
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For that conventional terminals in an integrated circuit are made of 
metal materials, these integrated circuit terminals have excellent 
mechanical strength, and a test socket for integrated circuits can thus 
be electrically connected with the integrated circuit terminals directly by 

5 clamping means. Such type of integrated circuit terminals made of 
metal materials is generally electrically connected with circuits in 
electronic devices by surface mounting technology (SMT type) or 
through hole (DIP type). 

Owing to increase in terminal densities of conventional integrated 

10 circuits, industrial mass production of circuits at circuit boards in 
integrated circuits using the conventional SMT and DIP is made more 
and more difficult. Hence, metal terminals of integrated circuits are 
gradually replaced by solder balls. However, testing complications of 
packaged and assembled integrated circuits having solder terminals are 

1 5 caused as a result. 

Surfaces of solder balls have extremely low mechanical strength, and 
are also soft with high plasticity. Therefore, when using a test socket 
for testing functions of an integrated circuit, with terminals of the 
terminal clamping solder balls of the integrated circuit during the test 

20 process, the solder balls are highly liable to deformation from excessive 
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clamping forces or may even disengage from the integrated circuit. 
Prior techniques disclosed in the U.S. Patent No. 5,498,970, 6,149,449 
and 6,280,219 are not exempt from the above shortcoming. 

Referring to the U.S. Patent No. 5,247,250, wherein terminals of a 
5 test socket disclosed come into contact with lower surfaces of solder 
balls, short circuit of the terminals are instead easily resulted and the 
structure is hardly accounted as reliable. 

To overcome the aforesaid drawbacks, the invention provides a matrix 
socket serving as not only an integrated circuit test socket but also a 
10 common land grid array (LGA) socket. 
SUMMARY OF THE INVENTION 

The primary object of the invention is to provide a matrix socket, 
wherein terminals thereof have lower stress. 
The secondary object of the invention is to provide a matrix socket 
15 capable of performing normal functions even under less satisfactory 
planeness of integrated circuits terminals or printed circuit boards 
(PCB). 

A matrix socket according to the invention comprises a plurality of 
terminal assemblies disposed in a first insulating housing and a second 
20 insulating housing. The first insulating housing and the second 



insulating housing may be arranged in an axial direction instead of a 
vertical direction as illustrated in descriptions and shown in the diagram 
of the invention. The first insulating housing has first accommodating 
channels in a quantity corresponding to that of the terminal assemblies, 

5 and the second insulating housing has second accommodating 
channels corresponding to individual first accommodating channels of 
the first insulating housing. Each terminal assembly has a movable 
terminal and a terminal seat. The movable terminals disposed in the 
first accommodating channels are capable of sliding movements in the 

10 first accommodating channels. Each movable terminal has a contact 
section at upper and lower edges of the first accommodating channel, 
respectively, so as to become electrically connected with an integrated 
circuit or circuit contacts of a circuit located above the first insulating 
housing. Each terminal seat is extended toward a second 

15 accommodating channel, and forms at least a contact arm and an 
extension section at an upper portion and a lower portion of the second 
accommodating channel, respectively. The contact arms of the 
terminal seats are for electrically connecting with the movable terminals, 
and the extension sections of the terminal seats are for electrically 

20 connecting with an integrated circuit or circuit contacts of a circuit 
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located below the second insulating housing. 

According to the invention, each terminal assembly is consisted of a 
movable terminal and a terminal seat, wherein positions of the movable 
terminals relative to the terminal seats are adjustable by sliding 

5 movements thereof, and electric connection between the movable 
terminals and the terminal seats are accomplished by having the 
contact arms of the terminal seats come into contact with the movable 
terminals. Hence, contact stress of the terminal assemblies is only 
related to frictions between the movable terminals and the terminal 

10 seats. 

The contact arms of the terminal seats maintain constant contact with 
the movable terminals, and perform continuous wiping effects at 
surfaces of the movable terminals during movements of the movable 
terminals. Consequently, dust and oxides can hardly be adhered at the 

1 5 contact surfaces between the contact arms of the terminal seats and the 
movable terminals, thereby providing the terminal seats with enhanced 
conducting efficiency. 

According to the invention, movement ranges and spaces of each 
terminal assembly are quite large, and therefore poor contact is 

20 prevented when the terminal assemblies are applied to circumstance 



having less satisfactory planeness of integrated circuits or printed circuit 
boards. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows an exploded elevational view of a first embodiment 
5 according to the invention. 

FIG. 2 shows elevational view of a first embodiment according to the 
invention. 

FIGS. 3A & 3B show a terminal and a schematic drawing of the 
sectional view ofan embodiment according to the invention respectively. 
10 FIG. 4 shows a first sectional schematic view illustrating movements 
of a first embodiment according to the invention. 

FIG. 5 shows a second sectional schematic view illustrating 
movements of a first embodiment according to the invention. 

FIG. 6 shows an exploded elevational perspective view according to 
15 the invention. 

FIG. 7 shows an exploded elevational view illustrating a terminal 
assembly in a second embodiment according to the invention. 

Fig. 8 shows an elevational view illustrating a terminal assembly in a 
second embodiment according to the invention. 
20 FIG. 9 shows an elevational view illustrating an assembled terminal 



assembly in a third embodiment according to the invention. 

FIG. 10 shows a right side view illustrating an assembled terminal 
assembly in a third embodiment according to the invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 To better understand the invention, detailed descriptions shall be 
given with the accompanying drawings below. 

Referring to FIGS. 1 to 6, a matrix socket according to the invention 
comprises a first insulating housing 1, a second insulating housing 2 
and a plurality of terminal assemblies 3. The first insulating housing 1 

10 has first accommodating channels 11 in a quantity corresponding to that 
of the terminal assemblies 3, and the second insulating housing 2 has 
second accommodating channels 21 corresponding to individual first 
accommodating channels 11 of the first insulating housing 1. Each 
terminal assembly 3 has a movable terminal 31 and a terminal seat 32. 

15 Each movable terminals 31 is disposed in the first accommodating 
channel 11, and is extended out of an upper portion of the first 
accommodating channel 11 to form a contact section 311, which comes 
into contact and electrically connects with a solder ball 41 of an 
integrated circuit located above the first insulating housing 2. Each 

20 terminal seat 32 is extended toward a corresponding second 
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accommodating channel 21 , and forms two, in this embodiment, contact 
arms 321 and an extension section 322. The contact arms 321 of the 
terminal seats 32 and the movable terminals 31 are electrically 
connected in a slidable manner. The extension sections 322 at the 
terminal seats 32 of the terminal assemblies 3 are provided with 
elasticity and can be electrically connected with circuit contacts of a 
circuit board 5. 

The movable terminals 31 of the terminal assemblies 3 are electrically 
connected with the terminal seats 32 by coming into contact with the 
contact arms 321 of the terminal seats 32. When the solder balls 41 of 
the integrated circuit 4 above the first insulating housing 1 have smaller 
external diameters, ranges of the movable terminals 31 pushed 
downward by the solder balls 41 of the integrated circuit are also 
relatively smaller. Therefore, each movable terminal 31 is further 
formed with a rear section 314 extended from a lower edge thereof, so 
as to enable the contact arms 321 at the terminal seats 32 to more 
easily come into contact and electrically connect with the movable 
terminals 31. 

During movements of the movable terminals 31, the contact arms 321 
at the terminal seats 32 are maintained in contact with surfaces of the 



movable terminals 31 . In presence of dirt such as oxides or dust at the 
contact surfaces between the movable terminals 31 and the contact 
arms 321, the dirt is wiped off by sliding movements of the movable 
terminals 31. 

To provide the structure disclosed by the invention with repeated use, 
each first accommodating channel 11 of the first insulating housing 1 
may be additionally provided with a retaining region 12. Each retaining 
region 12 has slightly larger dimensions than a horizontal width of the 
first accommodating channels 11 in this embodiment. In each retaining 
region 12, a movable terminal 31. therein is also additionally provided 
with a shoulder section 312 and an elbow section 313 for corresponding 
with the retaining sections 12 of the first accommodating channels 11. 
It is to be noted that, a distance d between the shoulder sections 312 
and elbow sections 313 of the movable terminals 31 is necessarily 
smaller than a length D of the retaining regions 12. 

When the integrated circuit or a PCB imposes a downward force upon 
the first insulating housing 1, the contact sections 311 of the movable 
terminals 31 are moved downward due to pressing forces from the 
solder balls 41. When the downward forces are discharged, the first 
insulating housing 1 may be lifted to have lower edges of the retaining 



regions 12 raise the elbow sections 313 of the movable terminals 31, 
thereby restoring the movable terminals 31 to original positions thereof 
and providing repeated use. 
To assist those who are skilled in this technique, wherein retaining 
5 regions 12 are provided in the first insulating housing 1, a feasible 
design according to the invention shall be illustrated. The first 
insulating housing 1 may be consisted of a first insulating assembly 13 
and a second insulating assembly 14. The retaining regions 12 has a 
portion thereof formed at a lower portion of the first insulating assembly 

10 13 by means of molding, and the rest portion formed at an upper portion 
of the second insulating assembly 14 by means of molding as well, 
thereby forming a complete retaining region 12 by mounting the first 
insulating assembly 13 to the second insulating assembly 14. 
According to the matrix socket disclosed by the invention, two ends of 

15 the terminal assemblies, that is, the contact sections 311 of the movable 
terminals 31 and the extension sections 322 of the terminal seats 32, do 
not need to be soldered and fastened to the solder balls 41 of the 
integrated circuit 3 or the circuit contacts of the circuit board 5. 
However, based upon practical needs, common solder means can still 

20 be adopted. 
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Referring to FIGS. 7 and 8 showing a second embodiment according 
to the invention, each terminal seat 32 of the terminal assemblies 3 may 
be a baiting terminal. 

In the second embodiment according to the invention, each terminal 
seat 32 has two contact arms 321, and between the two contact arms 
321 is a guiding groove 323, so as to allow the rear sections 314 of the 
movable terminals 31 to slide in the guiding grooves 323. A smallest 
distance of the guiding grooves 323 between the contact arms 321 is 
slightly smaller than a width of the rear sections 314 of the movable 
terminals 31, so as to ensure that the rear sections 314 of the movable 
terminals 31 maintain electrically connected with both the contact arms 
314 at all time. 

Referring to FIGS. 9 and 10, the extension sections 322 of the 
terminal seats 32 according to the invention may be extended 
downward and penetrated through a circuit board, such that each 
terminal 32 is made into a DIP terminal. 

By making the terminal seats 32 into DIP terminals, the entire socket 
or the terminal assemblies 3 of the socket can be more easily fastened 
at the circuit board. 

It is of course to be understood that the embodiments described 



herein are merely illustrative of the principles of the invention and that a 
wide variety of modifications thereto may be effected by persons skilled 
in the art without departing from the spirit and scope of the invention as 
set forth in the following claims. 
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